
mm m^s era mm°Ji m^w mmmm m^m. 

This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



| g «j g : mm 2000 £ M 21070 s. 

Application Number PATENT-2000-0021070 

| g ^ S ^ : 2000£ 04K 20gJ 

Date of Application A™ 20 ' 2000 




1020000021070 



2001/7/ 



raa^g] mm 

iMmmxn 2000.04.20 

ss!] xigg iw±m bi zfg hfoi eh^ sb^oih m 

S^SSj] Recombinant HBV plasmid vector for gene therapy 

[ ft a 2! 3 H ] 4-2000-007603-9 
ICHEI2I] 

rasi 01^ 

[ CH £1 21 3 E ] 9-1 998-000649-0 

2000-02 1 928-8 

[ # S °1 3 H ] 4-2000-007603-9 

[gS°l §° 2} |] JEONG.Jong Keun 

[^Eie^SJS] 710510-1785922 

[^a^Sj 136-044 

l " ±] k\mmmh\ &&mw 73^11 mssohihe 105s 

1703^ 

1^=1] KR 

[&S2I Sgfi^l] LEEJe Han 

[^Rj^^as] 730504-1155729 
[^£i£<§] 411-311 

HgfAl gJ£.^? g^OlS 108= 1404^ 

KR 



60-1 



1020000021070 

[&S2I SS5;|] 

[iljA| S ^| oj omi^6f Ai 
[*IA"|] 

Pleads] 

[S¥A1#] 



2001/7/ 



CHO.Woo Young 

720712-1063625 

135-090 

AiSS^AI £*y? 123-13 
KR 



YOON.Gye Soon 

620110-2023328 

463-500 

33>l£ gfe^AI Me? ?Die 5 CHI tJSOHWM 405= 402 

3. 

KR 
008 

oil °\m as&Ai a s^sud. chbi°j 

0I°§ (o|) 



20 e 

43 s 
0 2j 
9 i* 
469,000 SI 

(70%2JS) 
140,700 

1. fiSfAl- SAIIAKESLI 



29,000 SI 
43,000 S 
0 S! 
397,000 S! 



60-2 



1020000021070 2001/7/ 

^-g- -if^} *lS-§- ^flS^- a>°l^i «3) &| ofl ^ ^jo Sj ^ o. A j. 

7fls^- w>oie^ «iE^ofl ^-*). ^o]tq-. v}o]n]^ # ^^^13}- 

^«5fo] -fr^-I- ^SRir ^RH in vivo *lJL7 r 7}^ 

-M- ^MH ^-S-t!: wHa^ ^^2) ORFCopen reading frame)7l- ^£)oj o)m. HV<g 

^^M-^S. 7fl3:^- H>o)E-1^ ^xy o] 7>^*>cf. ^a>£ o]^ 

^7} ^-^^ *fl^ wM^fe- i n vivo^^- ex vivo -Fr#*r ^^£#^1] $-7} 

£ 6 
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-fr^r *l5.-§- «H^i #ef^nl= ^{Recombinant HBV plasmid 

vector for gene therapy} 

£ la^ wHe]^ ^^^711- M-e]-^ n^. 

£ lb^ B*g Zt<* h>o]e^^ ^Tfli^ rna» i^sffl- $ . 

£ 2afe B^ tifojE^o] ^^ni rnaI- ^e^nl^ afl^^l 

S. 2b^r wMe^o} n^Tfl^uj rnaI- ^*Hf- ^sj-^p]^^ z\}^} 7 ) 

= eHH <* 7 ] A^sf pgr *|bM- l^B)-^ 3. 

RNA^ ^^1^5). a}*-, oj-0^7] aJ^o]]a^ Af-g-^V t^nlHSl -f^*} 5. 

7 A. 

RNA^ ^Al_EL5]- o\*Wr RNase ^(Protection Assay)AS <£o>,g. 
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Sl 4^ A^ V}0)E] + 0] $-#7} ^ A^-^^E-g- ^^*>7] ^sH x\]A& 

£ 5a^r B«§ w r °l^ ^ €°l*fl3 4*fl <^-fl- t 6 }ti7] 3tr ^ 

£ 5b^ A<g wfole^ ^o]^]^ 4*1] <^«~i- HBV ^-f-:* (probe)S. *H=i 
Ir^tr ^^MH, <^7H RCCrelaxed circular DNA), DL( double-strand linear DNA) , 
SS( single-stranded DNA)^ AA HBV $-&A ^A*\}. 

5. 6-g- B^ «Hb1^ ^MHl €-2l^t *l^-<f bI^S^ 6 1# -fr^!*} 7} 

£ 7a^ -fj-^KGFP; green fluorescent protein)7> <g-«g^L HBV zfl^th ^e) 

£ 7b^ <>1^ -fr^^XGFP; green fluorescent protein) ^1:71 3tr S^o] 

^ ^71 ^<gjzf PCR M-EfVfi 33. 

£ 7cfe -fi-^XGFP; green fluorescent protein) 

£ 8a^r ©1^ -fr^>(GFP)7l- >g-<a^l HBV *flS^ R704 (pCMV-HBV/GFP)^ 4^1 
^-fr HBV = -f-J±S ^°]tr ^o^, <*J7H RC(relaxed circular DNA), 

DLCdouble-strand linear DNA), SS( single-stranded DNA)^ AA HBV -fr^U} ^Ml^l # 

£ 8b^ -B-;*i*KGFP)7r A #<g€ HBV ^ R704(pCMV- 
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HBV/GFP )B] GFPS^-tiS ^9}^ ^ ^*M°}, RC( relaxed 

circular DNA), DLCdouble-strand linear DNA) , SS( single-stranded DNA)^ AA HBV -rr 

-frQ*} *lfi-g- yfoje^ tfiEii ^ ^o.s. ; 

* e^-^ o. S *) o.^- ^ ojo^ ^jtfl o]^£1ji cf( Anderson, 1992. 

Science 256, 808-13 ; Mul 1 igan, Science 260, 926-32. 1993). -fr^*} °}*\ 

-fr^rl- ^-3 *fl3£( target cell)* 5 !) ^*»fl ^olcj- 

( Anderson, Nature 392, 25-30. 1998). ^fl -rr*i*} ^IsL^ 3.7fi zflS3.wH 

^ E i^- -sHf-tl" x ^cfCFriedmann, Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor. 1999). -fr*!*)- (heterologous gene)# ^^^-S ol-g-^t-fl $io^ 
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M- 4|3E ^-o]^^ als^-^o] o.^^ ^ 7 fl^^ tfl 

-t-^M &4(Crystal, Science 270, 404-10.1995). <>He|- ^^oj <Q-3}.£)>|i4 s}- 

-f}-*!*)- s^7> ^ $l7fl SJ-fe 

<20> ^fl - S A>.g-5]J7 ol^ -f^}- ^A]^*- ^-^^>^ J^o] ^^g. 

aVoje^oHAi o.5fl*V «3)b]§^ ^3. A>-g-^(Smith, Annu Rev Microbiol 49, 
807-38.1995). ^%^o\ ojo.^ *\d\^ <gq o_ s o]^ ^l^l ^<5> 

°? ^Ml^C replication defective) 0 ! °j7fl Jl^s) wM^l^ rt)E^o)cf. 

^ I^S^Wfe ol^ol^j ^ 13.30] ^(Marshall, 



<21> 
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Science 269, 1050, 1052-5.1995). sfl S.5.til-o} 7\}^} -f-^" 

( integration)^ *1^JL5. I^Kr SX^\^, ^ titer^ ^t}^ M] 

^ Tfl^-oll^ -f-^Kr <?]<5H in Vivo *m«l]^r ^>-§-5l7l <H^cf. ^ , 

oHI^M^^ nfl o. ^ titer 2f Jl#3<?1 -ft-^} zl^jl £<if>}x) ^ 

^l^ofl £ -a-^xj-^ ^i^Hr 91^. *1#*1 0 1*1 ^HMl ^ 

-R-^r^ £-*113°l &t}. cl5-cfM-, ^liLM-I- -B-£*r7l l^^S 
»}^*\91 ^ «}-§-!- -fr^Rr ^3-§-°l oicf(Chirmule ef al. , 

J. (1999). Gene Ther 6, 1574-83. 1999). °|2-1tr €-*fl^ nfl^l eflsswl-o]^ ^sq. of 
rfl^H>oie^ h3]e^ A>^-5]7loilfe ^ 7H^oi ^^>rf^ ^. i7 > 

(Crystal, 1995; Marshall, 1995). 

^.A ^-tf^^H ^r-S-sl^ efl^stiM^Sr oj-c-H^tiH «3j 

^li^-ol^o] &cKCrystal, 1995). tf-^o] t o]s. tij-o]^^ ^ 4 £ ofl tfl^ Ji. 

HBV1- -B-^i^r 7fl^>^^ a]£^ -4tH;£ oio^ (Chaisomchit 

e/ 1 al., Gene Ther 4, 1330-40. 1997). aejtf ^-7] jtiZL^ Aj^-<3Je] i£;e o]| cflsV 
7> i§7jl£M oja^O-S ^ ^x># ^<y^>7fl ^7^1^ 3£r 6 >MCr. tH^-°l, °1 

^ nfl-f 2^ o.^4(267bp)l- ^-^tb ^-fS ^l^tb ^lS-§- ^ej-Jl £-^-5} 

°H1 ^t.}-!-^ olsitr ^1^# «fl^5l-7l ^sfl # ^li^m 
^ ^j9.^ol 01 ^cf. 
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9X^ -R-#*]- zflS^ a}ole]A hAe^ afl^^. ^ojtf. 

<26> «vn^ cf^ ^-^^ ^lofl ^ja.*!- -^(dispensable region)!- fl-^^H 3 

*lfi-g- #<g^r -¥-^1- fl-^^H HBV*)Ei *i7jH ^Atl: ^iLl- afl^Sj-ji, 

HBV^MH ^^-"i^^iS-i-^- afl^SVfe 3M4. 

<27> ^ 7 )$ jz.^ ^*> 7 ] fl^o}, £ o.^^- ^ig- hbv tfi 

^^1 R015(pCMV-HBV/30)-B-^i^> *lfi-g- *fl^ aHe)^ #ef^n]jc tfjE^ ^fl 

<28> # 7 ]<q tfl E ^ ^<g^Ji 1^] 7l^fl^ %o) *}&Q^t±. 

<29> «vt3 a. ^aI^I 1-3^ *fl 2 ^. R015(pCMV-HBV/30) #Hf^D]c # o1 

-§-*H (deletion mutant)!- ^l^^^Jl, tj^ ^o]^l f-Ej-^n] j=°) 

^# M-eKHtt ^ HBV ayw >H «- 4 ^ (subtype)^ <£7l a^^- HBV iflsj *fl^ 

Jl4l EccRl ^^1-! l^AsL *H 3182«i^l 3.7)$. % oj cf (Gal ibert , et al., A&fure 
281, 646-50. 1979). £ 1^7j-#oj ^a]^ ^ R015(pCMV-HBV/30)^ o]^^ 

HBV«7l # 1820* sH ^7] ^<l-g- ^ ^o|cf. ^ roi 5 o1)a^ *)<g#z. 1«1 

= e1-7fllc^ RNA^ ^Aj-A]^ x>e)!- ufEf^H 

<30> a £ #7l<*} HBV -a-^7}7> 4*flofl ^-S-tl" ^-g-^ ^-^^7> TJ^s} HBV 
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<3i> # 7 l<q *MH) o^vvo) o.^ }7} «]e^ R021, R022, R045, R028, 

R035 * R029JL5L ^^^^1 ?o s «e1 l aji^oi «|-^^cf. 

<32> <^ 7 1a^ R021^- A^^ji iofl 7l^M R015 <g7H<g ^ 640 °1] 998V}*)7} 

^U, R022^ 843<HH 1363, R045fe 102041*1 1363, R028£- 27824H 3167, R035^ 

29704H 3167, R029^r 31674H 3247#H 3^14. 
<33> HLtb ^7} 9] HBV -R-^7}- MlL^ °4^2) $-#z}7} 

HBV #ej-^n] = ^-1- afl^t}. 

<34> ^ 7l ^ ^ H <y« « ^ ^^^ 7> «, Ei - R044> R023> R040> 

R041, R025, R026 ^ R027^. °]-^<H*I 5-0.^^ i ^ ha^o] h}^*} ' 

^. 

<35> c^7l^ R 0 44^r ^^Jl 1^ R015 «97l>H«i # 12334H 1363^] 7> 

3WaL, R023^r 13634H 1492, R040£- 149241*] 1853, R04l£r 18534H 2190, R025^ 
21904H 2601, R026^r 26014H 2737, R027£- 27374H 27827>^7> ^H*}. 

<36> SfV -g- Aj.og^ >7l RQ15 <g 7H <g - 12334H 2737*M 

7 > ^ s^l *lfi-g-' ^flS^- HM&li #ef^nl£L afl^t)-. 

<37> 3:*}. Mj-n|£. ^. 7ls] tfl^ofl olf, Jfr^o) ^m^^o) mv 

tf)E]ol Aj^Ji 2°fl 7)4& R704 -8-^1*1- x]E.-%- 7]]^^- «>ol5]^ #£fiul = 



<38> 



^7jAi 41-7]^ tfjE^ HBV -fi-^V 4*lH 30}. #eH3)o)^ 7 > ^ 
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<40> ol*> f t£t$£. Aj-^Ml ^^^-Cf. 

<4i> ^ o. ^ ^ £6fl o]^ o.^]. (heterologous gene)* 

^\^r, ^(familial hypercholesterolemia)^ # -*fli<Hl -R-*!*} 

^H9*Rr ^ A} ^ o.^ ^}s.^}S. ^ 91^ (Kozarsky et al., Nat 

Genet 13, 54-62.1996). 
<43> B^j «>ol^ ^(Hepatitis B virus, HBV)^ DNA aH^-S^l ^ ^oj m 0 > 

^1 ^ #<3£- ^ -R-^sHr 3-2-5. <£s^ SZ^CBuendia, 1992 >- HBV^ DNA 

Hfols^cl^n]- H5}7)]i^ RNA1- ^^ASsH HBV DNA ^Jl4i7} 7}x]5L ^ 

(reverse transcriptase activity)^ -fMM DNA ^Mlsrf^ ^fl^r ^-°lt!r 4 

7Hj1 Sife- «>°ls^ol4(Ganem and Varmus, Aim/ Rev Biochem 56, 
651-93.1987). S*h HBV^ ^Jl ^<a] ^fM"^ # 4i(hepatocyteH# ^^^Hr 

<44> HBV^ ^ 3.2 k bp^ DNA -fr*l*r# #JL & , so).(C), #eHeM)(P), SL^ 
^(S) n^JL X i-i] 7 fls] aHeji DNA -R-^^S.^ ifl 

7flsl RNA(3.5 kb, 2.5 kb, 2.1 kb, 0.7 kb)7> *U|-=}r4. M.f>] 3.5 kb rna^ -fr^> 
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^£.3, ^-g-^-JEL^ S^Tfli^ RNAH^Jl Irel^cf. o] RNA^ #e) 

^eMl^l mRNAS-S. ^-g-^rtf. m*], ^ RNA^r ^ ^%^(2.5 kb, 2.1 kb)^- X 
^■^^(0.7kb)^ mRNAS *|--g-th=K se)7fli-^ RNA^ 3.o}9± ^a^a-] 
-§-1- ^ <^H^ -B-^> 4^1 aj-g-th}. oi nej^i-ni rna^ 

3.2 kb^ DNA Tfl^-Jitf ^ 3.5 kb ojcj.. HBV^b *H i 4*111- ^«fl 3o|- 

^^(core protein)^ Se)7flic^ RNA» <?l^fe t>| e|-^l7> ^o> <y^>^_ 

3.0} sg^cs^ = Bj7|]2te] RNA1- ^^ASsH HBV^ DNA #^^^l7> 

3\-7$o_3_ D}o|uii-7}d DNA^- th^W. °1 P}«lt|i-7K DNA^S] ^ej-o] 
^ll-f ^-ol^l-TlliE HBV DNA #5^&M]7> <>l-g-4gt}. ^, ^-wn^-s ej-o] tjj o] <yo} 
Vt*} (Wang and Seeger, 1992). c] =eJ-o]^j -cj-^ofl^j 5'<^1 ^^fl5>^ "U 1 ^!^' o]e(-j7 
^ 80 ^7]^-(base pairs)^ ^-olfV 2*> <*7H<go] HBV ^MM^-7}^ 

DNA^o} 7flAl«.^( initiation site)S ^J-g-^-nf (Ri eger and Nassal , 1996; Tavis et 
a J., 1994; Ryu, W. S., J Virol 66, 2310-5. 1993). t±%- 1 o] p>o] DNA^ «9 

DRKdirect repeat) a>o]^ 4 <*7l^ >^^(homology)# °l-§-SH 5'^ 3* 
DR15. ol^-thWavis, et al . , 1994). o] 4^^- d}o1i-)a. 7 ^ ^o]e}-ji "-=.4. 
p>o]u-]^-7>rt- DNA7> HBV £-JL&^r RNase H sl«fl =sl 

Tflii^RNA^ 5'-^ 53 RNA^-ir ^l^l-JI^ -g-^T}. t}£-, o) 5'-^ RNA7> 3' 
DR2S ^i^-sl ^ He}ojo^ ^-g-SM #s^-7^ DNA» ^ ^(Loeb 
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et al., 1996). °]°\*\ ^ ^H^J# «H €3. 

7>** DNA Tfl^t}. o] #s^-7l-rt- DNA^l s) 7 l ^ofl HBV DNAfe «} 

S^^^^Hl ^l^^M a|£«|1S. M-^cf. HBVfe -¥-£-^<y o]^ 7 \ 

<46> o^}, M. tf-S;- ^S»fl 

<47> ^3 o_ s> ^ ^ hbv^. s.<^ ^.o^ ^^>ji HBV -R-^*}o] *1 

^rf-o.^^ HBV^ ^ A]} 3. ZLcflS. M-El-vflJELS. HBV7> 7>^1 #^]iofl Jji-o] 

^— ie. 3f^rfe ^-^-1: M-^^flcf. -fr^r «]E-]7> 7>7^o> S-^ ^ 

S.e\ s.ol^o] ^-cg oicf. t£^, H>o]e^ -fr^^.HBV ^bM^M) 

^flTl^ZL »H^^S) 4*1H <$7)*\<& GFPCgreen 

fluorescent protein) Tr^*}!- 3.^-rr ; &7>(reporter gene)^. ^^^^ ^ 

oje^i 4^ 7 > l-7>^>7fl JL^o] o>^^ -R-^i^T-7]- ^ flfe fl^-i: Xl^^rSa 

A*]- wfoje^ ^^^(^, 30} HBV e^iS. *fl^ ^afl^- 

iL^r^KcomplementationHl HBV ^Bi-rr^l-^ 4^7> <H<HM- ^flS^- HBV «H 

e^i oj^]-7> ^S^^rf (Chiang et al., 1990). 
<48> hbvo] 7]^-^o] 43.^ oj-g-S}jDL ^7\Wr <y«. ^^^H ^fe 

-f^l, -H-^7> UiEi# o> #7l <^ jr^sflo): ^. Af*J-^ £cf (Friedmann, 

1999) . 

<49> 32*11, ^1^. «5]Ei^ Al^-^sjoiE^- WVCA] i^fjl OIO^C]: 
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HBV -fr#*HM)^ -=el»]ic:?].(pregenomic)RNAfil 33*1 = aj- 

(encapsidation)°fl 31MS.4]:£(encapsidation signal )S <3^-g-(epsi lon)°l e)-^ 

9= 80bp2] ^^.S ^r4(Junker-Niepmann etf a/., 1990). <%7) *\<£ 

^ <#x)oi\ £_o.f£ rna^ o]^cq o. ^j.^ hbvo) SO }. ^-afl^ ^ #5HeMH ^ 

*H ^--§-*>^ A]^-^^|^Eo]cf- (Havert and Loeb, 1997). <>1 ^-^'SS-I-^r 
w>o]e^ =70} ^J^s.^ ^Al^^-o]]^ cg^o. $ro_q- o]^. l-sH^Ml 

°fl ^ -rr3l*r ^MH €^^^14. ^r, S d > <3*>S ^1 IE. 5}- = 2j7fli^ 
v}o]i^\^- 7 }^ DNA7> i&-&<H*l*l ^vf, ^3. ^#<H^1 *M ^ ^ 

^-7\^ DNA^ ^o^-*] &^4. 

^-^ofl ^^.^ A)^-<52 5^E^ hVca] if-sfJl 5^0) *Vcf 

(Smith, 1995). Hepadnavirus^H DHBV(Duck hepatitis B virus)^ ^-*1H *1 

^_<^^^e 7 }. fl-tgilSjl^^; (Havert and Loeb, 1997) l-aga^E, HBV^ <s>z| *f-*H ^ 

A*}- Ali-«a^niE7]. fl-tgSl^l ^^Tr HBV 

Ali-<S^^E^. ^^^j. * oil- HBV^Eil- ^^1*1-^4. 

^li^H 1**1 #1*1 ^ -& It^^lM afl^wKr HBV«}E^ Ef^-i- Huh7^1i 
(Nakabayashi ef a/., 1982 )af^ -Mli^sj e ^j^^^ -^^-g- Jg-sfl 

^11- 4€- = -f-SH ^l^5a^ (Chiang, et al., 1990; Nassal ef a/., 

1990). #°g£}^r -fr#*r^ HBV-B-^i^f^ Ss| (pre)-S2^S.S.Eil- o] .§-«■}.£ 

4. = el-S2 S^SEl^ HBV^I INl^ *U}*i]o} H^.2.Eiolc).. HBV^l ^M] 
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7)^-jr -f-sfl ^ ^ A ] 7] 7 j ^ «fl o]M. ^ i}. 

<53> o]is} ^ ^AHlofl ^^^j-nf. 

<55> ^ A H1 i; o>^ HBV^-^ ^E^(RQ15; pCMV-HBV/30) <3l 

<56> HBV ^ «]e^* idTfls)-^ HBV^l ^^<?1 «7H<g:f 

^l^>^cf 2a). 

<57> CMV(cytomegalovirus) £S£B^l £]*fl HBV He] 7flii^ (pregenomic) RNA^- ^^t!: 
^ ^7l ^<go] mRNA7l- ^a>£)^ HBV^I ^ ^«J^!r s]-^-g- ^f-«H w>o]e^ 

^1- ^ SU^Hr 3J£: A>^ol4 (Nassal, et al . , 1990; Will ef aL , 

1987) . 

<58> 1-1. HBV# #e}^n]^ ^ a] jis) Af^J- 

<59> HBV1- ^S^Sf A]^\7] ^ -f^d^ JI^^O]: ^ A\^°- 

€43 fe- mRNA7> HBV = 37fllcBj rna^ ^qj^-s. nj-Hfe- 3°li=KWill, et al., 1987). 
(encapsidation) ^1^1^ wHe^sJ 4^]o} ^ t^HH ^A];E.SHi| ^^^o] °] 
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(nucleotide) (Junker-Niepmann, et al., 1990). ^^H^ °>2fl^l 41 

X\q)Q\. go] hbv ^e|7fli^ RNA ^ ^il- *flss}$c)-. 
<60> i_2. R4021- o] IE. (pCMV-HBV/ 164 ) 5] . 

<6i> CMV *5L5LB\5L^ RNA ^ e^l (polymerase) 1 1 <Hl ^*fl ^}7} 

<HM-^ pcDNAl/Amp (Invitrogen, USA)^ #5.^ ^H^o)] EccRNQ Xba\9\ ^l^-Jidti 

o]^i «^ a\o]o\] HBV -H-^^im- 172 i f#5fl^E]- 0 ]^. 7 }. ^ ^o]s] HBV ayw 

(subtype) -?r*[A (Galibert et al., 1979)# Fspl^r Xbal^S. -^s^ 
^(£^ 2afe). o]^ HBV^ 4^1 7l*MH ^(circular)^ HBV-fr*l*} # ^-^ ^ 
?r f^^M ^>7 r «Mi-M S'-^aif 3'-^ol <* 7 H<§ ^ 7 |-^ 7 | 

^^"(linear)^ ^e^jE. ;*UHH ojf jl^^M ^oli} ( Ga nem and 
Varmus, 1987). HBV-fr^;*} ^-§- Fspl^ Xbal^S. *}Wr nfl <?1 

- ^ ^1 ^^ES ^£-3 #*fl £L7]S] HBV-fi-^1- ^ 

= ^ H l*r£tr. ^^i^- ^>-g-tb pcDNAl/Ampl- ^coRVSf j/, a io^ ^}hj7 HBV -R-^^f ^ 
^ A iS T4 DNA eWTfM^Oigase)-!- #*fl ^^*>S4. a ]S.^ °>^^^1 
R402(pCMV-HBV/164)^ °H1*8 HBV^-fe- 5'-^ °_5.^-Ei <Q^s. a]J:7> 164 if#efl 
51^ mRNA^ °MJ^<*fl Hl*M fl*]7} 5'-^- 

^-^^- E ^ 134 ¥#^l^Hfol = 7> ^ ^o]*l ^ojcf. olej^j- pcDNAl/Amp^ 
*Uf 7 > ^o] ^(upstream)^!) 3*l* r 7l nfl^ojcf. 

<62> i_3. HBV ^sjTflic^ RNA -I- >£^Rr R015 #^°] = (pCMV-HBV/30) aflat 

<63> o>a§^ HBV = Ej7j]i^i] RNA^j- <g 7 l ^ ^2:1- *j ^ niRNA-I- ^A|-^i^ 
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2a^H$r ^-o] #^Dl=R402(pCMV-HBV/164)# £s/£I-°S t^jl, ^Htb 

^Jl^i <£^°fl ^.o.^ HBV^Tj ^^8: PCR(polymerase chain reaction)* 

^ ^S-^cg^ °H o]^^ol ^ Jr^ ^ ^» ^-^§>J1 #5}inlT= R 4 0 2o] 
^A> A] 3]- -^ofl HBV HE)7fliL^ RNAA]^- ^-^7> ^S^Ml H^sKE^- iEfoln] 
(HBV1820)!- ^ll^>^4(£^ 2b ^-S). ^B}o)u\ o* 7 ] tf-g-J2f ^-cf. 

HBV1820 ; 

S-CCCGAGCTCTCTCXXTTMCTMCITTTTCACCTCTGCC-.S 

HBV <§7l *)<i(nt 1820-1837) 



HBV2839-2822 ; 

5-CCCAAGCTTCTATTGTTCCCAAGAATATGG-3 

oil- E2}o]d|s} R402# ^ (tempi ate) AS ^l:^;*} PCR 

e^lS. R015(pCMV-HBV/30)# M ^^(transfect ion)^ 41 vfl*1M HBV 

4, 7 %2l). mRNA^ ^ ^^fl <g 7 ] ^<g.g. ib}o_s. <g7]^oj^. 

£^ 9(^ ^7lA^ i)4 

^*H1 2: R015 5^ p] ^ ( dCMV-HBV/30 ) °fl M ggj^ni RNA ^a],^ 
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RNA7> 3.0} <Qz}3. ^a]j=s|.5]^ ^o] 7 }Q f^sj-tj.. nj-ej.^ *JaH) io\]a] m. 
i^oj:ELR015(pCMV-HBV/30HH ^U^fe sl^^^x* WA7 y ^a]j=3}-£]^ ^o) <^ja # 

<72> 2-1. HBV-n- #^d|^§ ^llofl E^sj^ ^o. ^ HBV mAg] ^ 

<73> 1-22} 1-3* nVS. ^e^ulJELl- Hu h7 1^^^ 

HBV RNA^ ^*\5Ls} 7)*}-8r ^f$*}^ 7 }m RPA(RNase Protection Assay)^ ^ <£°}}L2): 

#^^£11°] ^(polymerase) 5} ^o} ?g a| j= sj-s]^ 3Hjo S A-fli^W-Ei 30^ 

•a^r* -2°r Lfl^ HBV RNA^IM^-I- ^ *f^cf 3a %^). 

<74> 2-2. Huh7 *fl3E.°l) e^sj^ 

<75> ^Hl 1-2^ 1-3-i- #*fl ^ H<ffli*n^(calcium 

transfection)^ H <Hi(Ryu a/., 1992)°. S. # ^loj]^ -R-Hfltr Huh7 ^li H^sJj 
^r^ 1 }. *M1^1 -g^Sf'S, Huh7 ^1^1- 75%S. 60mm l-elHSofl ufl^*}- cf^-^-ofl a^] 
#e^nlj= i0mg# 0.25M CaCl 2 7 r S^NS 250ml^ #ofl ^ o. 2 X HEPES ^ 

^-§-^[280 mM NaCl, 50 mM HEPES acid, 1.5 mM Na 2 HP0 4 (pH 7.1)] ofl wj-g. 

*j <W °1 ^^-#* Aj-^oflA^ *]--§- a] ^ ^o> ^ 

#<>1 ^7l£^- *}• nf-g- #eflo]j=6{| ^B^4. 16^m * wH^^j [DMEM, 

10% Fetal bovine serum, lOmg/ml Gentamycin] ^HtjI, 3^ w>o]e^ ^ c j. <y 
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<76> 2-3. E^^ofl ^r-§-^ o.^} x\s. 

^ A H1 1-2^ ^ t^D|£ 5qofl £ pCH3142 #^Dl = 2f P CH9/3091 # 

^- n l-^l L il ^1^1 -8-3*} *l£l- £^ 3b<H] M-E]-ifl^c}. P CH3142#B|-^n]c^ 

^ll^-flr^CNassal , et al . , 1990). pCH9/3091 ts}iD]Er HBVtff°|al^ 
7} tHS^Tl] n>- #^^-0]^ ^ tfl^o^ - sa^CNassal , et al . , 

1990) . 

2-4. >*fl3E. vfl 3*11 RNA ^#3). 3^014 ^ RNA ^# 

M]S. vfl ^afl RNA^r Huh7 ^JL^ ^^^(phohsphate buffer saline) £.3. ^ «} 
-T^rM^ ^Hi^^Alol-tllolECguanidiniun, isothiocyanate) -g-?»A^ M}£. 
!- 511^4 t^^if ^e]*H ^-^^-i: ^t^ji o)]^.^ rnaI- 
^-$1} (Chomczynski and Sacchi , 1987). 
<80> 30} ^ ^ iaof vfl RNA^#^- ^ o]^^^<5l} o_^. Huh7 ^}S.W: ^ »i ^ 

^-^fl [lysis buffer ;l0mM Tris-Cl, ImM EDTA, 0.1% NP-40, 50mM NaCl]S. *\}3L9 
Hfloj: #efl o]E S .«. E ^ ^^4. o)J?l DNase 1 (Sigma, USA) * S7 NucleaseCCalbiochem, 
USA)^^1- *V ^ 4X PNE [26% PEG, 1.4M NaCl , 40mM EDTA]S 0 °OlH & ^ 

RNA Afls. tfl 331 RNA ^# nfl^- ^ -g-^^nf. 

<81> 2-5. RPACRNase Protection Assay)!- °l-§-^- HBV RNA^) 5gA]^s} 
<82> ^ A ]o|| 2-351)- ^-ol so]- xJ(\6\}X] HBV RNA^r Huh7 4]3E. ^IHH e^^3SJ 
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#2^0)1=0]] 2]*fl HBV SejTfli^ RNA7> ^a^ji ^ a) j=s}-£H J^} 
% v ^ 3*1 °l*i^ ^] ^ so > oi^> tfl RNAfe 1 x 10 5 cpm^ 

[q-- 32 P]UTP (3,000Ci/mmol , Amersham)^. HBV = ^-J± (probe)* °l-8-«H 42 0 C^1 

*\ 16*1 sHl2]E ^(hybridization)^ ^ RNaseA/Tl ^^(Ambion, USA) 

SLS. 37°C<*IH «]•-§- a] ^rf. 5 % o^^^n] c ( aC rylamide)/8M -fej|o> 

(urea) ^-e^r^^f. nz\51 16*1 #^<£ -70°C*I)>H X-ray €-§-°fl ^#*lfi tf-g- 

<83> 2-6. 3gA]j=^-^ W-^tJ^ 

<84> RPA(RNase Protection Assay) ^.A, ofl^M-S. pCH9/30911-eM^l JE.* 

Huh7^] MJffl^A^ ^-f , *fls. ifl RNA(£ 3c efl^l 4) ^ 3^ <g*> iflsj RNA(_£ 

3c 3)<y 3HH HBV -ff^^r pCH3142#ef^nl = o] ^ o. ( ^ £ ^ ^ 

RNA(JE 3c efl^l 6WHfe HBV ^^IS^-M- 3.o\ oi^]- tj) RNA(5L 3c 31*] 5)^ 

3^=1*1 4l*Hl 1-2^1 *i R402(pCMV-HBV/164) l-^n]^.^ M ^}^gH^ 

tr , ^^1 = ^- aI^o] ^*l7> 4i tfl ^ rna(J£ 3c efl<y 10HH^ HBV 

-n-^i^f7> 20}^} ifl RNACE 3c efl<?l 9)^ 3^=1*1 ##i=h 

*\ *ll^*rfe R015(pCMV-HBV/30)5] ^-f , 43. xfl #31 RNA(S. 3c 31<?1 8) ^ ia^ <y^|- 
ifl RNAC£ 3c eH<y 7)7f HBV ^f-:y.°fl ^sfl ^xn^ojt}. ols*l, R015#e]-^l:E.ofl^ 

<85> ^aH13: HBV ^ol^l^ z\)2l 

<86> #7] -*UH i-3«HI>H *\]^& R015(pCMV-HBV/30) #e}^ul = ol-g-^H ^ 
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°- ^<=>] ^il (deletion mutant )# ^}3i^-%t\- 4 ^) ^ ^o]^] ^ef^n] ^ 

^ ^£ M-Ef^^ ^"^71 HBV ayw ^J±E}<y (subtype) <* 7 ] ^<g^- HBV 

^ tfcoRI $1*1 -i- 1*1°.^. S}^ 3182«i^l 5.713b 3Mq-(Gal ibert , et al . , 

1979). ^*>1-°1 >*UH i6\]a\ n>s. R015(pCMV-HBV/30)^ <>1 ei t> HBV^7] # 1820 

<87> 3-1. R020(pCMV- ayw z/ 1884-2459)^1 

<88> HBV-H-^i^XGalibert, et al . , 1979)^ Sac I , Xho I a}o}o] p Bi U escript 
SK(-) #^n]= (Stratagene, USA)^1 5ac I, Xho I A^^- ^ 5^ 
^M^M^C ligation)^ 575 nt.7l- ^7]s) R017 f^n) j= ( p BS- z7 1884-2459)-!- *\}2: 
R0171-^d1h.^ 5ac i t ^ 0 1 a>o]o] R015#5|^^ = ^ 5 ac 1, Xho 

I #7^ R020#^p1^ ^^t}. 

<89> 3-2. R021(pCMV-ayw 2459-28 17)^1 ^flS: 

<90> 5ac I, Xho I %m-£ P BlueBacHis2 #e)-^l j= (Invitrogen, 

USA)^1 Sac I, Xho I *>2l5. Sty I, BstE IIS. Sefllc-f *J^o..§. o. 

^ el-^lTllol^^ nt . 2459-2817^- ±7]*)%! R018#e)-^nl ( P BBH- z/ 2459-28 17 )# 
*&th R018#^°l = ^Ei £ S /£ I, EcoR I*M^ ^.g. R015 ^ ^ s/£ ^ £ccR j ^ 
515- ^7} R021#^nl = ^- n>l-^cf. 

<91> 3-3. R022(pCMV-ayw 2662-3 182/0)3) *fl^: 

<92> R0151- £s/E 11^ £ccR ^fl-c: ^ ef°l7fl°l^«|-^ 

nt. 2662-31821- ±7]*)%! R022#sfin} c ^- o}s.ojcj. 
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^ 3-4. R044(pCMV-ayw ^3052-3182/0)^1 *fl^: 

<94> R015#^d| = § BstE US. 4 = H #Bfl^ ^0.5. *fl£- ^ 5/?/? 15. ^ 

A > 0 H1 #<g*M R701-&5}-^njt=» R701^ef>icl=l- £ 5 «36 1 4 £ C cR \SLsL 

x}*LJL #ell2t-f *fl£ ^ 2M7]M>SsH nt. 3052-3 182# ^a]^ R042#e}-i 

D l— "I" ^ cf-S" R042#^ol=* £s« I R015#&>^d1^o) BstX j 

a>o]^. £7} R044#5}^ul^^- n>l-^cf. 

<95> 3-5. R045(pCMV-ayw 2839-3182/0)^1 

<96> ^X\c$ 3-4^ R7011"^cl^# ^/ HSf y5coR I ^SJl ^0.5. 

*fl£ e^-o] 7^]ol^§]-^ nt .2839 -3182-§- ±7]A]?d R043#s}-^n) = ^- cfo. R043 .g. 

^- p l-^ BstX IAS. R015#^cl^^ BstX I A>ol^ ^7} R045#e]-^Dl 

<97> 3-6. R023(pCMV-ayw z?3182/0-129)£l JftSi: 

<98> R015#e}^n]^^ ^coR I-*)- ^ 0 io.s ^sjl ^±s. *fl£ ^ eMTflol 

nt .3182/0-1291- i^t!: R023#5}^n] = n]-s.c^cf 
<99> 3-7. R040(pCMV-ayw ^129-490)^1 

<ioo> IBV-fr^^l-s] ArcR'l, S/>/? I pGEM4Z«e)-inl c ofl #<g*H R037#s}- 

- D l-§ ^-i-^cf. R037l-e}^D|jE.l- I, fe/zfl * |^o s 

^B-f Jl eHTjM-asH nt. 129-490^- ±7]^r R038l-e)-iD| j= ( P GEM4Z- z7 129-490)-!- ^ 
§534. R038#2^nl:E.s1 EcdR If ^ IA>ol o^ ^.g. R015 o] £ccR I( 5/?/? j 
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<101> 3-8. R041(pCMV-ayw 490-827) A]2i- 

<102> ^Ajofl 3 -9°lH ^ R037#e^*l;E=# ^ I. ^cc I iLS A% * ^ 

eW^H^H nt> 490-827-gr R039*^d]= (pGEM4Z- z/490-827) 

# ^1-^^. R039#fi^lno} EccR I, S/tf? I^o] o) ^-g-- R015#5}->iPl JEL<^ £ C0 R I, 

5/?/? I *>BjS R041#e]-^fl = l- ^^cf. 

<103> 3-9 R025(pCMV-ayw ^/ 827-1238) 

<i04> R003#^^l=l- Acc I, 5/?A IAS ^ ^ T4 DNA ^1 (polymerase)^ 

-ful B]-o)7])o}^}c^ nt . 827-1238# ;Mtr R008#s}icl^(pBS- z/827-1238)# 
1=1-. R008#^nl-^^ CO R I, 4pa I R015#e}-inl = 5) EcdR. \ , Apa \ & 

A R025#5^DlJ=-I- ^l-SJcf. 

<ios> 3 - 10 . R026(pCMV-ayw ^1238-1374)^1 

<ioe> R003#^nl^i- 5^ If Nco !o. s ^ ^ T4 DNA ^sjni^s ^fl o.j7 el-olTflo] 

nt. 1238-13741- R009#2}-^1^ ( pBS _ z7i238-1374)# ^l-^cf. R 0 09 

Ec(R i f Apal R015#^d1 = ^ Ec(R I; Apa j ^ >e)s ^ R02g 

<io?> 3_ n R027(pCMV-ayw ztf 1374-1419)3 z\)2i: 
<108> R003 #efiD]ci- 
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Nco I, Aat IIS T4 DNA *fl-g- j£ eM^M^M nt . 1374-14191- 

R012#e|-^nl£L ( P BS- z/ 1374-1419)1 #1-84. R012#^d] j= o] £coR T ^ 
I M-g- R015#^^lH.^ EccR I, ^1 *>Bj3. ^ R027#e}^Dli= # n>s.^cf. 
<109> 3-i2. R028(pCMV-ayw J 1419-1804) ^ A^- 

<110> R003#^^n]c^ Aat ii^ ^j-s * T4 DNA o. ^ ^ t o^ ^ 

A i «S£ ^4 R003#^n}^ If ^ s/7 !0. S ;£eH ^-g- HM 7l) o] 

nt. 1419-18047} i^sl R013#e}-^1 c ( pBS _ ^1419-1804)1- R013#^n] 
— ^ ^ccR I, 4pa I R015#H}^n]^.^ ^ ccR I> ^ j ^ R028#B]-^1 . 

' ^-1 ^l-^^-. 
<m> 3-13. R029(pCMV- ayw z/ 1804-1884) £l ^lS: 

<H2> R003#s^l-# Sty IAS * l^AS *fl^-ji EccR IAS <£eM 

<S^r 3.0 kb ^4 R003#^d)j=^- EccR I; /r s/? io s 1-8 kb 

«H>IM>asM nt. 1804-188471- R0 101-5^1^ ( pB S- z/ 1804-1884)1- ##53 

4. R010#^nH=o^ Ec(R \ , Apa i R015#B}-^1 = ^ £ccR 1 , I ^S 

^r7^ R029#e}>iD]c 1 . nvs-o^^ 

<ii3> 3_ 14 R035(pCMV- ayw z/ 1607- 1804)^ 

<114> R003#b^1.EL-I- Bsa jo S ^s. ^ ^.os jfl-faZ. £ccR IAS 

££-1.6 kb R0151 £coR IAS x}^ ^ Fsp IAS <g^- 6.2 

kb M# 7)1 ol^sj-o^ R035#el-^ul^l- ^1-5J4. 

<ii5> ^UHi 4, *)ch Al^-«ae|^E5l ^ 
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<116> 4_!_ =io} oi^y.^ HBV DM ^ ^ ^ 

<iit> 3^ -f , <y^^-g-^ (phosphate buffered saline)^ 4lf 

«i ^JJJl ttjs] [lOmM Tris-Cl, ImM EDTA, 0.1% NP-40, 50mM NaCl]S. # 

el]o)M^E^ t^l^vflcf. ^e}-^Pl = # ^11^*1-7) 3<sfl DNase I 

^e}!- t ^ 4 X PNE [26% PEG, 1.4M NaCl , 40mM EDTA] 5. 0 °C°1]^ tr *1# ^e) 

*r7l^«fl PronaseS. 37°C<HH 2*)Zt ^-91 a>-g-Al^cf. o]* fiSifo s c}- 

^3 DNA1- 1.25% a}-7}S.^-g- -f-tfl #71 <^8}ji, ^-§-<2}[0.5N 

NaOH, 1.5M NaCl]AS DNA1: £^1^1 #5)-^^ [0.5M Tris-Cl , 1.5M NaCl ]* 

<5rJi uj-^s. ^ti.sflo]o]l DNA# ^-g^l^t}-. UV-EL^i 5^ HBV ^ GFP ^ 
ol-g-ar].^ 65°C^1^ SH 5 --^ *H«-Bl = ^ ^ (hybr idizat ion)Al ^cf. ^^^V 
70°C°1H €#°fl ^#^1^1 ^ 

<118> 4-2. Aj^-^ej^E w.^ 

<ii9> ^A]^ 3<HH HBV4^H1 *1^- |e]^ t ^^^>ji^> ^ItVs^ °1 

-§-^H 157113 ^t$ol^ ^l^e>^cf 4 on- ^ol^i^ z^-zl- ot 0.1-0.7 

kb3 2:^21 4i7l^ 2.^- HBV *i*)l Tfl^ Sf-tV^. ojs. ^o]^] DNA s. ^ 

«2l(helper) #6^*1= ( P CH3142 : P+, C+, -) (Nassal, et al., 1990)3 ^1 Huh7 
*\}&«\] ^aH12-23 M^^a) 7)j7 3^ ^ofl =,0} c$x}3.*>-k\ DNA1- 

(Southern blot) AS. HBV -fr^i*} ^^}^^(S. 5a %^). 

HBV *M1 7l^oi)Ai 4i^5}^^o] ^?ofoi^ H1 HBV 4=^13 
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SS(^-^-7l-^ DNA) , DL(°1#-7H- DNA), RCCrelaxed circular DNA, !§n^= ^) 
^Bfls ^7fl*];4 (£ lc). <>l^°fl>H RC ^Efl^ DNA7]- HHeli «g*H HBVTfl 
±5- RC ^Bfl DNA^ ^fla}«-5. zj- ^^oj^ofl <g 7H <g 

<120> R022l-e|-^Dl = (pCMV- ayw /1 2662-3 182/0)* e ^gn^ ^ o_ RC DNA ^ ^#5) 

*1 SSDNA^l ^^s]^cf. o] ^ M]^}t\} #^^ 7l R0 22# 

R045#5f>inl= (pCMV- ayw 2839-3 182/0) -4 R044^e^Dl:EL (pCMV- ayw 
z/3052-3182/0)5L ^g-tr 3 *^ -fr!^ ^*%*\<&t\ . zi ^ R044^ SS DNA, DL DNA 
^ OrMe* RC DNA7> R044S] ^^-^ ^MH ^^.^ ^ 

4. R045fe ^^r^ SS DNA^o] ^#5]$} R 0 45^ 

(nt. 2839-3182)7} ".^.g. i^fzL^-g-§- ° a v ^ o] - 7 |-^ ^ 

^J45.«-EKnt. 2662-3052)7]- *fl5.£ Aj^-^^^E^^. ^ 5>J^tf . ^ 

<i2i> R027#5fiD]iL (pCMV- ayw ^1374-1419)^ RC DNA^r ^9}J1 SS 

DNA^o] ^#S)^cf. o) ^jzf^Ei, nt . 1374-14191- ilrtr ^#7} HBV -ft^*} ^ 

^^*f^4 C£ 5b #2:). 
<122> R028#Bf^liE (pCMV- ayw /1 1419-1804)^: DR2(nt . 1592-1602)7)- ^-f^i 

13) (relaxed) %% (circular) DNA7f M-e)-^] ^rj7 ; cj<y 7 \^x DNAi?H ^sq&cf 
(5. 5b %2i). DHBV°1Hje DR27> n r °lM^-DNA <3^§- J±Jl£]£c]- 

(Loeb, et al . , 1996). 

60-26 



1020000021070 2001/7/ 
<123> R029#eJ-^n]= (pCMV- ayw ^ 1804-1884) fe- DRKnt . 1826-1836)°] ^€ $+3.^ 

M-^l DNA7} &2J:4 (3E 5b #2:). ^7fl^ ^ «.^o. s y. E ^ 

DR2i4 DR1°1 ^<a-g; ^sl-SitK 

<!24> R035#5}^d]^. (pCMV- ayw z/1607-1804)^ DRH4 DR2aH 7 > ^oj^^. DNA 

^O] ^ °J^M-^1 5b % V S). n>o]uii-7>^- DNA 7flA] 

(initiation *}s})<y DR1°1 ^fl^l^l:, ^-^l7> o^o £S DR1:2 j. DR2AH^ <g 

cf. DHBVofl^S. DR25+ DRl^M^} ^}°H^:-DNA $cJ-JI ij7£]^nf 

(Loeb, et al., 1996). °] j=l «. Al^-<ge] ^ e o)j^ Jfifl ( r )^ 

<i25> Mjoi ^.^^ tfi^ olafls. o]^ -fr^^ tf<y ^ & 



<126> HBV -frsi*}-^ <£^-±= HBV ^-*H1 #^jS.*> H&l^cf (51 5b 

^SHS l^iH ^ DNA1- ^ ^o.S R021(pCMV- ayw 

z72459-2817), R023(pCMV- ayw ^3182/0-129), R040(pCMV- ayw 129-490), R041(pCMV- 
ayw z/490-827), R025(pCMV- ayw /1 827-1238), R026(pCMV- ayw ^1238-1374)2] ^-f # 
aflajo] iatiE ^ DNA^s] Jl^-o] ^-Tfl i^tf^n* zj- o.^^ «H£L(band)#£] # 

<127> ^Ajofl 5; HBV ^) B] ^7)1 
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<128> KlxgO) ^A)o\} 4°]]^^ HBV -B-^^f Afl^^- A)i-<f^^E^^ 

" ^^4. °]#^:HBV -R-#*r ^MH 30.5. oln] <^^^i DR1) DR2> og^s. 

Afl^-g. Al^-^^oiE^o]^ (Condreay et a/., 1992; Nassal and Schaller, 
1996; Seeger et al., 1991). HBV-fr^l- ^MH ^^^<?1 ^-g- -j^*}-_o 

HBV-GFP -fi-^*r a) EH ^iil- ^,]^^^cf. oltf ^elTfl^si rna 

zfz}- ov^ > ^ ^ p>s> ^^*>S^(£. 6 %^): <£^$\ (nt. 
2662-3052), «Hji=Hji-fl ( nt . 1374-1419), (nt . 1607-1804). °lil-^r DHBVCduck 

hepatitis B virusH^I ^^^1 *flS£- Al^-^fijDjEf^ -ft- A r^ ^ Ji$it} 
(Havert and Loeb, 1997). ( nt . 1607-1804)^- DR2^ DRlA>o]o) 

-t-^"— ^^^KcircularizationHl ^-0.*}- r(terminal redundancy) < £M A 1 < i-§- ifr*} 
-S&M nfl^-ofl RC (relaxed circular )DNA*§^!£- «|J<HM-*1 
<129> ^. avtgo^ aJaI^ 4^ HBV -fr3l*HH l504 i f#ell^.E)-olco] ^^ 7 ^h.^ 

(dispendsable region ; nt . 3052-1374)1- ^rr^H HBV1- -R-^r 7)1^-^- ^ 

<130> ^Hl 6: ^^?^>7> HBV vector^ 

<m> ^Al^} 5 o)l^ ^Tfl^l HBV«]£^ ^£7HMM>H <2]j=l aj-oi^ H ^ 

^ ^ <^7H o] ^(heterologous)^ -ff^}# ^^^^^ HBV-R-^i^nf ^- o. 

<i32> 6-1. GFP(green fluorescent protein) -rr#*r£] HBV«lBl3.<q *t<£ 
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<133> io]}x\ HBV *)eH HBV -fr&z}7} <U¥- ^^£lJI(nt. 3166-3182) 

-B-^^>7> ^S:^ HBV«]E^ ^-^11- ^o]-i7l $n HBV at Q.7kb^ 

GFPCgreen fluorescent protein) -ft- 31*1-1- a)^- -R-^^fS. ^Sl-SI^KS. 7 a o] 
GFP PCR ^>#s] <y=#ofl^ ^oM!- *sfl ^*ViL4i ^qn. 

S °l-§-s-}a} R703(pCMV-HBV/z/P S2 GFP) #2^*1 = # ^2;^Scf(-£ 7b %^). °] 

sf^ofl^ oj-g-^^ ^ji&jLi ^l^^-^7> HBV ^EJSJ ^ofl ^*lo-}a} pre-S2 = _£.S.El 
A HBV-fr3i*r ^$2-3- o] 7 fl 

R704(pCMV-HBV/GFP) #£^1 = * ^S^^t^- (5. 7a #S). 
<134> 6 -2. ^-<y«-^o] 

<135> ^- IJ^H^ HBV ayw ^1^ n t 3166C£su36I)-3182(£ccRlHl -fr^A^r 

pre-S2 = 3.5^ C HBV Til ^ pre- S2 promoter)^ <>l-8-*h2.S.** , #<gsq^- *l.g.-g- -fr^ 
A A A^m^-s. ^*}7) 
<136> 6-3. GFP-fr*}*}-!- R703(pCMV-HBV/^/P S2 GFP) #e}^ul= 

<137> «q ej) -f}-^*} tfl-g-o.s. GFPCgreen fluorescent protein)!- #^71 -g-ol^s. 

Bsu36lA Ec(R\z\ ^lttJLi Sel-oHl- oj-g-^ ^ 7 >s|- ji PCR# Jf-«fl GFP 

-fi-:?U> ^^-i: t£#<H ^s^tK^ 7a #2:). ^^o.^., ^sH^ GFPBsuF^ 5' 
^^-o_ s w.Ei Bsu36\9] *\) &s.±l 91+) ^^t, zl^jl SeM^ GFPEcoR^j 

£ccRI^ ^RVjLi <yA 1J r^l- ^<>H PCRofl ^l-g-^^nf (£. 7b 
^1 ^71 ^-cf. 
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<138> GFPBsuF ; 

<139> 5-GTCACTCCTCAGGAGATGAGTAAAGGAGAAG -3 

<140> Bsum 
<i4i> GFPEcoR ; 

<142> 5-GGAATTCCGTTCATCCATGCCATGTG -3 

<143> EccRl 

<144> tf) E ^ #^d]h. R015(pCMV-HBV/30)* Bsi&Ql^ EccRlSLS, *V^o] 

7.8kb^ *|5£# ^-g-^, ^*Rr ^2fl -fr*!^ PCR^^^ <* 

-n-^> ^o]7]lol^s>^ R703(pCMV-HBV/z/P S2 GFP) #^^^.1- ^S^t}-. 

<W5> 6-4. GFP HBV -fr*l*> ^ R704(pCMV-HBV/GFP)^ 

<W6> #71'*JaH 6-321 -R-^ixl- «J]E^1- ^l^^Ai pre -S2 ^S.^ ^ 

s}7l ^*fl, £s*/36I ^1?VJL^S. ^;BM HBV -R-^i^> ^(nt. 3052-3166)* 

7a nelM- °<H^ ^l^jLii ^ -^7} -^^^s. 

^«j*>7] ^oj) AV^^o] sr^oH-i. 

<147> HBV31 17-34 ; 

<148> 5-TCAGGAAGGCAGCCTACC -3 

<149> HBV310-291 ; 

<150> 5-TTGGCCAAGACACACGGTAG -3 
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<151> oj* <* 7 ] A^^- ^ ojl- 7 fl^-o1 ^cf(3E 10 ^§hSr ^ <g 2 #2:). 

<152> ^^H1 7: fet)- HBV-S-^*> tflEl R704( P CMV-HBV/GFP)^ ^1 

<153> 4>7l H3]E]1- HBV *}g. *\^£_*]o) o__g_Aj sJ-o]-g- o^gfl ^D]^-^ 

(southern blot)# -§-*fl 4^1 t^^tf . 

<154> y-! GFP ^ HBV Huh7^1iS.^1 E^jflj^ ^ ^cj ^ 

<155> ^A}6\) 6-4ofl^ nVS. G pp Aj-oj jjgy tfj E-) pCH3142# ^H] 2-25+ «J- 

Huh7 ^-fliofl E^^^^^>^cf (£ 8a #2:) (Ryu, et al., 1992). 16*1 

# 4S.^r Hfl^tDMEM, 10% Fetal bovine serum) 10 mg/ml Gentamycin]^.^ 

^. 

<156> 7-2. 

<157> ^Al^]7-i oflA-] DNA1- £ Sa^f £ 8b^l M-E^ ^cf. 

1- ^ HBV ^^(probe) ^ GFP = JL SH*^ ^ (hybridizat ion)*] ^t} . 

^^tHH^ HBV1- -^^Hr ^-^MlS^Sl HepG2.2.15^1j£ofl<2l :2<>1-^;<HH 

DNA-fr w]jn ^sl-^cf (Sells e/ 1 a/., 1988). £ 8a^l^ HBV *>o|w.e]= ^ 

^ ^1 S-^ HBV -^-^>7]- °fl#t> tflS. R704 #5} 

-£ 8b°lH GFP = -^J±3. 5>o]y.el^. ^ ^ a] ^ ^^^^ 
R015(pCMV-HBV/30)» S^^^^^. ^ o.^ HepG2.2.15^ -ft £$7} 3 4] 3*1 &&iH4 # 
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2^*1 = R704(pCMV-HBV/GFP)S M ^g*^ Huh7^]i -fr&xW 2*t\£\.%L 

^(replication competent ^4 Vo l Q^-B-S. -fr-g-?]- ^1s*)e^^ 7>^o] o] 

<158> a o V^]§1 7l#*|-^^ol , .S. i^cq ^ 4^" 

^*>7fl «fl^4. 4^1, ^3°1M *fl^Rr HBV^jEi^ HBV wMeii 

^ ex vivo *\g- & °}^?} ex vivo ^S.^} ^lStil-g-o] ^^SJ-jL ^r^tl: in 

vivo x\£-7} 7>^-*l-cJ-. 

-n-^^>7> #<ysl 7}]^ a>o]e^7} HBV ^#<g*}Sl ^Hl^H^ 

^l^^AS. 7f^^r^ol4. ^, #<g*}°] 7_V ^flS7> , ^Hl 

tV ^^^>°S ^S-B-^t.1-7} #<g^ u>ole^ 7 > o_3_ 
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olel^o} 4*)H 3.0} T=m^s\. s.^^^] 7 } ?$x\ ^s\jl9XA. AA*\, 

*)l^Kr HBV^E^ofl x)g_%- -?r&7-}7} #<y^ ^flS^-DNAl- ^Q^AQ A M] 
33 *ti2^ wfo]e^7> HBV ^^t^ # /-fli^H^ 4^] 7 > *1^ 

.2.5. 7>^^olcf. 0}^ ^^T^ a>o]Ei^ ^l*Rr DNA *lJL^ 

<162> s,^. igr$6\)*\ Z\)^f>}^ HBV«]E^ cf^g-jq. ^ -|L^o) & O.^ , afeflo] o]^- - 

4H ^1^ 7]#^1 cl^Sl ^ 5,981,274Jl iL4 ^^*V S.AA SUA. 

<163> Ale|7l^o] ^1 5,981,274^^ ^flo. ^ ^-^^(267bp)l- 

^-fS ^l^tb -fr^r *lH-g- «|E^J1 ^£]7l -g- HBV -fr*! 

1.5kb^£^ ^ (HBVaywSl n t 3052-1374)7> ^ 7^^ ( d i spe nsable region) 

<164> f c^*.^^ a}-o^H o.^7> ^-^11- ^ 0.7kb7> 

€■ ^AA V<$°} 7Hrf-# <y^o.^ ^1 ot 2.2 kb(1.5 kb + 0.7 kb)^ ^ ^~ 
^A?} A^^r ^mftt).. ^ HBV^r -fr*!*!- 37] 7> 3.2 kb*l *fl-f bM3 

^1 2.2kb?H #^°1 7>^f-^ ^flA] f-_o^.#| -fr^M- HBV *J&| 

41 ^ ^l^t}. 

<165> HHEjAO) iS^Rr <^ -fr^R 

4. 
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<166> vji^) > ^-^s]^ -fi-^Hfr ^}o}^\^$\ pre -S2 = 3.S.EH ^a>e)h.S 
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1] 

HBV -R-*1*1"I- 3L^-*Hr ^l^^ti H 7]7fl^ HBV ^b\<£ R0l5(pCMV-HBV/30) 

-rr^*)- h>o]^^ ^ej-^Djc «ii B ^ 

13 t 1 ^ 2] 

^ 1 %H1 5^1, 

o] ^)E^ ^-71^ HBV -B-^l^l- ^ s| jo ^ -^-^^7} -H- 

*lS.-§- Bl§ «H ^ tfi^ 

[3^8" 3] 
^ 1 

«?E^ # 7 ]o} o.^^ ^ ja.^ l-^ja.*}. ^Jf-^S] -^^7>7l- 

tt^} ^-g- *flS^- uj-ole^ tfjEi. 

4] 

#7l<q igSL^. ^«oj -^*>7]- £££ *]E^ R021, R022, R045, R028, 

R035 ^ R029A5. °1^-<H*1 ^b«^ i ^ a^o] ^ ^^io s 

<^7H R 0 21^ A^^a. l°fl 7l7flsl R015 <*7H<g ^ 640°1H 998^H7> 
^Hi, R022^r 843°1H 1363, R045^ 1020^1^ 1363, R028^r 2782^1 *] 3167, R035^ 
2970°1H 3167, R029fe 3167<HH 3247^] 
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[3^*8- 5] 

*fl 3 &<>H, 

^-7]o^ j^jofl ^•g.sv <U^S] -fr&x}7\ ^E-l^ R044, R023, R040, 

R041, R025, R026 ^ R0273. o] ^-o_^«-Ei 1 ^E^o] ^jo. 

*Rr -R-#*} *l^L-g- ^2:^" ^B^ulS. 

<^7H R044^ ^l^ja 1^ R015 <37l>q<I # 1233<^H 1363?]-*] 7} ^o] ji 

, R023^r 1363^1 ^ 1492, R040^r 1492^1 *\ 1853, R04l£r 1853<*IM 2190, R025^ 2190°fl 
*1 2601, R026^r 2601'HH 2737, R027£- 2737<HH 27827}*1 7> ^ol4. 
[3^8" 6] 

*H 3 *J- 5E^r A] 5 &<H>M, 

#7l<q #2^*1 = «iEi^ HBV ^MH €^r^^l <§7H<gol a1a_<|^^eoi 
1^] d7] f (nt . 2662-3052; R015 ^7H<g 843-1233), ( n t . 

1374-1419; R015 «£7H<1 2737-2782) ^ ^>-?-^ (nt . 1607-1804; R015 ^7Hf 
2970~3167)-§- if-^Rr -fr^*} B*$ hM3^ t^A D ]£ . 

7] 

*)1 1 * ^fl*l 5 &<>H, 
8] 
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#7}o] *]E^ ojf, -fr*}*]-* <#<&ft7] ifl*fl. R015 <§7H<g ^ 1233°M 27377}*} 
7f ^€ -fr*!*} *l^.-g- *flS^ «Mel^ tfi^ 

91 

*fl 1 ^ 5 8 lH 5U°H. 

#7)3 a] eh o}^ W^^l ^fls^ hbv ^E)<y 

H 2°fl 7]^^ R704 -fi-#*V ^3:^- BH^i #2*^1 S. tfi^ 

oj7H #7l^ UjEi^r HBV -R-^^V ^MH ^.9.^ 3.0} ^^\u]z]}o)^7\ ^} 
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[51 la] 




DRl 



Pre-Sl 



DR2 DRl 



Pre-C ORFC 



Pre-Sl ORF S 



ORFP 



11111 II 
ORF X 



- ORF C 


pre 


- m.o\ 


: 1816-2454 






a of 


: 1903-2454 


-ORFS 


pre 




: 2850-837 




pre 


- 3.H2 


• 3174-837 








157-837 


- ORF' P 






2310-1625 


-ORFX 






1376-1840 
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lc] 
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[5. 2a] 



EcoRI Xba I 



HBV 

nt.3182/0 



[£. 2b] 
Sad 



P1 



T 




ECORV Fsp\ (nt.1804) 
pCMVj nt.3182/0 




Xba I (nt.1992> 



HBV 



R402(pCMV-HBV/1 64) 



Saci SspEI 



SspEI 
Sac I (nt.2331) HBV 



Xbal (nt.1992) 



nt.3182/0 

R01 5(pCMV-HBV/30) 



1 



SspEI (nt. 2331) ~ 



1 



HBV 



P2 
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3al 

hbv rna mm mEi±on 



Huh 7 A||2E 




I 



Rnase Q 

3b] 

PCH9/3091 



pCMV 



HBV 



pCH3142 



£019 gj^l(Epsilon) 



HI 



R015(pCiW-HBV/30) 0£ 



R402(pCMV-HBV/164) | — H ? | 
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IS. 3c] 



S. S. RN A 
RNase A/T1 ^ 



id* 4 ' 




Lane 1 



8 9 10 
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4] 

A. B§ ^Stimia^ HEI^Iin9i RNA ?5 



5'- Q 



6 (1849-1909) 



(3182/0) 



DR1(1826-1836) 




DR2 DRI 
(1592-1602)(1826-1836) 



(A)n 



R021(A35 8) 2459-2817 

R022(A520 ) 2662-3182/0 
R0 4S(A3 43) 2839-3182/0 
R044(A 136) 3052-3182/0 

R023(A129) 3182/0-129 



R040(A 361) 129-490 

R 041(A 3 47) 490-827 

R025(A 4 11) 827-1238 

R026(A136) 1238-1374 



R027(A45) 1374-1419 

R028(A38 5) 1419-1804 

R035(A197) 1607-1804 
R02?(A80) 1804-1884 
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IS. 5a] 
M£ £0l*il 



pCH3142 plasmid (P + , C + , e ) 



Huh 7 A||2. 




J 



egtj^mj,* 72AIZ} *0II 

dfOISI^ 301 EJXHJI0IIA12I DNA^g 



t£ 5b] 



RC. 
DL" 

SS- 



^ ^ ^ ^ ^^^^^^r 




a# 3.3K.b 
*"* > :v « i.9Kb 
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IS. 6] 



a 



(2662 - 3052) 



P T 
(1374-1419) (1607-1804) 

s 




(A)n 



IS. 7a] 



a, (3,y: AI±-1£IEIM 



B BE 







R015 







Bst/36l BsuZe\ (B) 



Ssu36l EcoRI(E) 

GFP ^SXF 
B E(nt. 3182/0) 



R703(pCMV-HBVAP S2 /GFP) 



Bsu3B\ BsuZS\ 
(nt. 3052)(nt. 3166) 



5>> 



R704(pCMV-HBV/GFP) 



J 
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[S- 7b] 



8su36l (B) 



P1 



P2 

EcoRI (E) 



GFPBsuF(PI) : 5 ' - GTCACT CCTCAGG AGATGAGTAAAGGAGAAG -3 ' 

Bsu36l 

GFPEcoR(P2) : 5 ' - G GAATTC CGTTCATCCATGCCATGTG -3 ' 

EcoRI 

[-£ 7c] 




](A)n 



GFP 



Pre-S2 promoter ¥°l 

DR1, DR2 
GFP 

3XUHAI ¥?l 
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[5. 8a] 




<ll0> RYU, Wang Shick <120> Recombinant HBV plasmid vector for gene 
therapy <130> 00dpa-112 &lt ; 160&gt ; 8<l70> KOPATIN 1.0 
<210> l<211> " 8007 &lt ;212&gt ; DNA <213> Artificial 
Sequence <220> <223> Recombinant HBV plasmid vector, R015 <220> 
<221> gene <222> (1) . . (3360) &1 t ;223&gt ; HBV-ayw sequence 
<220> <221> polyA_signal <222> (3281). .(3286) <220> 
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<221> gene <222> (6462) .. (7405) <223&gt ; ampici 1 1 in gene 
<220> <221«6gt; promoter <222> (7406) .. (7999) &lt ;223&gt ; CMV 
promoter <400> 1 aactttttca cctctgccta atcatctctt gttcatgtcc tactgttcaa 
gcctccaagc 60 tgtgccttgg gtggctttgg ggcatggaca tcgaccctta taaagaattt ggagctact 

120 tggagttact ctcgtttttg ccttctgact tctttccttc agtacgagat cttctagata 180 
ccgcctcagc tctgtatcgg gaagccttag agtctcctga gcattgttca cctcaccata 240 ctgcactca 
gcaagcaatt ctttgctggg gggaactaat gactctagct acctgggtgg 300 gtgttaattt ggaagatcc 
gcgtctagag acctagtagt cagttatgtc aacactaata 360 tgggcctaaa gttcaggcaa ctcttgtgg 
ttcacatttc ttgtctcact tttggaagag 420 aaacagttat agagtatttg gtgtctttcg gagtgtgga 
tcgcactcct ccagcttata 480 gaccaccaaa tgcccctatc ctatcaacac ttccggagac tactgttgt 
agacgacgag 540 gcaggtcccc tagaagaaga actccctcgc ctcgcagacg aaggtctcaa tcgccgcgt 
600 gcagaagatc tcaatctcgg gaatctcaat gttagtattc cttggactca taaggtgggg 660 
aactttactg ggctttattc ttctactgta cctgtcttta atcctcattg gaaaacacca 720 tcttttcct 

atatacattt acaccaagac attatcaaaa aatgtgaaca gtttgtaggc 780 ccactcacag ttaatgaga 
aagaagattg caattgatta tgcctgccag gttttatcca 840 aaggttacca aatatttacc attggataa 
ggtattaaac cttattatcc agaacatcta 900 gttaatcatt acttccaaac tagacactat ttacacact 
tatggaaggc gggtatatta 960 tataagagag aaacaacaca tagcgcctca ttttgtgggt caccatatt 
ttgggaacaa 1020 gatctacagc atggggcaga atctttccac cagcaatcct ctgggattct ttcccgacc 
1080 ccagttggat ccagccttca gagcaaacac cgcaaatcca gattgggact tcaatcccaa 1140 
caaggacacc tggccagacg ccaacaaggt aggagctgga gcattcgggc tgggtttcac 1200 cccaccgca 
ggaggccttt tggggtggag ccctcaggct cagggcatac tacaaacttt 1260 gccagcaaat ccgcctcct 
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cctccaccaa tcgccagtca ggaaggcagc ctaccccgct 1320 gtctccacct ttgagaaaca ctcatcctc 
ggccatgcag tggaattcca caaccttcca 1380 ccaaactctg caagatccca gagtgagagg cctgtattt 
cctgctggtg gctccagttc 1440 aggaacagta aaccctgttc tgactactgc ctctccctta tcgtcaatc 
tctcgaggat 1500 tggggaccct gcgctgaaca tggagaacat cacatcagga ttcctaggac cccttctcg 
1560 gttacaggcg gggtttttct tgttgacaag aatcctcaca ataccgcaga gtctagactc 1620 
gtggtggact tctctcaatt ttctaggggg aactaccgtg tgtcttggcc aaaattcgca 1680 gtccccaac 
tccaatcact caccaacctc ttgtcctcca acttgtcctg gttatcgctg 1740 gatgtgtctg cggcgtttt 
tcatcttcct cttcatcctg ctgctatgcc tcatcttctt 1800 gttggttctt ctggactatc aaggtatgt 
gcccgtttgt cctctaattc caggatcctc 1860 aacaaccagc acgggaccat gccggacctg catgactac 
gctcaaggaa cctctatgta 1920 tccctcctgt tgctgtacca aaccttcgga cggaaattgc acctgtatt 
ccatcccatc 1980 atcctgggct ttcggaaaat tcctatggga gtgggcctca gcccgtttct cctggctca 
2040 tttactagtg ccatttgttc agtggttcgt agggctttcc cccactgttt ggctttcagt 2100 
tatatggatg atgtggtatt gggggccaag tctgtacagc atcttgagtc cctttttacc 2160 gctgttacc 
attttctttt gtctttgggt atacatttaa accctaacaa aacaaagaga 2220 tggggttact ctctaaatt 
tatgggttat gtcattggat gttatgggtc cttgccacaa 2280 gaacacatca tacaaaaaat caaagaatg 
tttagaaaac ttcctattaa caggcctatt 2340 gattggaaag tatgtcaacg aattgtgggt cttttgggt 
ttgctgcccc ttttacacaa 2400 tgtggttatc ctgcgttgat gcctttgtat gcatgtattc aatctaagc 
ggctttcact 2460 ttctcgccaa cttacaaggc ctttctgtgt aaacaatacc tgaaccttta ccccgttgc 
2520 cggcaacggc caggtctgtg ccaagtgttt gctgacgcaa cccccactgg ctggggcttg 2580 
gtcatgggcc atcagcgcat gcgtggaacc ttttcggctc ctctgccgat ccatactgcg 2640 gaactccta 
ccgcttgttt tgctcgcagc aggtctggag caaacattat cgggactgat 2700 aactctgttg tcctatccc 
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caaatataca tcgtttccat ggctgctagg ctgtgctgcc 2760 aactggatcc tgcgcgggac gtcctttgt 
tacgtcccgt cggcgctgaa tcctgcggac 2820 gacccttctc ggggtcgctt gggactctct cgtcccctt 
tccgtctgcc gttccgaccg 2880 accacggggc gcacctctct ttacgcggac tccccgtctg tgccttctc 
tctgccggac 2940 cgtgtgcact tcgcttcacc tctgcacgtc gcatggagac caccgtgaac gcccaccaa 
3000 tattgcccaa ggtcttacat aagaggactc ttggactctc agcaatgtca acgaccgacc 3060 
ttgaggcata cttcaaagac tgtttgttta aagactggga ggagttgggg gaggagatta 3120 ggttaaagg 
ctttgtacta ggaggctgta ggcataaatt ggtctgcgca ccagcaccat 3180 gcaacttttt cacctctgc 
taatcatctc ttgttcatgt cctactgttc aagcctccaa 3240 gctgtgcctt gggtggcttt ggggcatgg 
catcgaccct tataaagaat ttggagctac 3300 tgtggagtta ctctcgtttt tgccttctga cttctttcc 
tcagtacgag atcttctaga 3360 gggccctatt ctatagtgtc acctaaatgc tagaggatct ttgtgaagg 
accttacttc 3420 tgtggtgtga cataattgga caaactacct acagagattt aaagctctaa ggtaaatat 
3480 aaatttttaa gtgtataatg tgttaaacta ctgattctaa ttgtttgtgt attttagatt 3540 
ccaacctatg gaactgatga atgggagcag tggtggaatg cctttaatga ggaaaacctg 3600 ttttgctca 
aagaaatgcc atctagtgat gatgaggcta ctgctgactc tcaacattct 3660 actcctccaa aaaagaaga 
aaaggtagaa gaccccaagg actttccttc agaattgcta 3720 agttttttga gtcatgctgt gtttagtaa 
agaactcttg cttgctttgc" tatttacacc 3780 acaaaggaaa aagctgcact gctatacaag aaaattatg 
aaaaatattt gatgtatagt 3840 gccttgacta gagatcataa tcagccatac cacatttgta gaggtttta 
ttgctttaaa 3900 aaacctccca cacctccccc tgaacctgaa acataaaatg aatgcaattg ttgttgtta 
3960 cttgtttatt gcagcttata atggttacaa ataaagcaat agcatcacaa atttcacaaa 4020 
taaagcattt ttttcactgc attctagttg tggtttgtcc aaactcatca atgtatctta 4080 tcatgtctg 
atcatcccgc catggtatca acgccatatt tctatttaca gtagggacct 4140 cttcgttgtg taggtaccg 
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tgtattccta gggaaatagt agaggcacct tgaactgtct 4200 gcatcagcca tatagccccc gctgttcga 
ttacaaacac aggcacagta ctgacaaacc 4260 catacacctc ctctgaaata cccatagttg ctagggctg 
ctccgaactc attacaccct 4320 ccaaagtcag agctgtaatt tcgccatcaa gggcagcgag ggcttctcc 
gataaaatag 4380 cttctgccga gagtcccgta agggtagaca cttcagctaa tccctcgatg aggtctact 
4440 gaatagtcag tgcggctccc attttgaaaa ttcacttact tgatcagctt cagaagatgg 4500 
cggagggcct ccaacacagt aattttcctc ccgactctta aaatagaaaa tgtcaagtca 4560 gttaagcag 
aagtggacta actgacgcag ctggccgtgc gacatcctct tttaattagt 4620 tgctaggcaa cgccctcca 
agggcgtgtg gttttgcaag aggaagcaaa agcctctcca 4680 cccaggccta gaatgtttcc acccaatca 
tactatgaca acagctgttt tttttagtat 4740 taagcagagg ccggggaccc ctgggccggc ccgcttact 
tggagaaaaa gaagagaggc 4800 attgtagagg cttccagagg caacttgtca aaacaggact gcttctatt 
ctgtcacact 4860 gtctggccct gtcacaaggt ccagcacctc cataccccct ttaataagca gtttgggaa 
4920 gggtgcgggt cttactccgc ccatcccgcc cctaactccg cccagttccg cccattctcc 4980 
gccccatggc tgactaattt tttttattta tgcagaggcc gaggccgcct cggcctctga 5040 gctattcca 
aagtagtgag gaggcttttt tggaggccta ggcttttgca aaaagctaat 5100 tcggcgtaat ctgctgctt 
caaacaaaaa aaccaccgct accagcggtg gtttgtttgc 5160 cggatcaaga gctaccaact ctttttccg 
aggtaactgg cttcagcaga gcgcagatac 5220 caaatactgt ccttctagtg tagccgtagt taggccacc 
cttcaagaac tctgtagcac 5280 cgcctacata cctcgctctg ctaatcctgt taccagtggc tgctgccag 
ggcgataagt 5340 cgtgtcttac cgggttggac tcaagacgat agttaccgga taaggcgcag cggtcgggc 
5400 gaacgggggg ttcgtgcaca cagcccagct tggagcgaac gacctacacc gaactgagat 5460 
acctacagcg tgagcattga gaaagcgcca cgcttcccga agggagaaag gcggacaggt 5520 atccggtaa 
cggcagggtc ggaacaggag agcgcacgag ggagcttcca gggggaaacg 5580 cctggtatct ttatagtcc 
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gtcgggtttc gccacctctg acttgagcgt cgatttttgt 5640 gatgctcgtc aggggggcgg agcctatgg 
aaaacgccag caacgcaagc tagcttctag 5700 ctagaaattg taaacgttaa tattttgtta aaattcgcg 
taaatttttg ttaaatcagc 5760 tcatttttta accaataggc cgaaatcggc aaaatccctt ataaatcaa 
agaatagccc 5820 gagatagggt tgagtgttgt tccagtttgg aacaagagtc cactattaaa gaacgtgga 
5880 tccaacgtca aagggcgaaa aaccgtctat cagggcgatg gccgcccact acgtgaacca 5940 
tcacccaaat caagtttttt ggggtcgagg tgccgtaaag cactaaatcg gaaccctaaa 6000 gggagcccc 
gatttagagc ttgacgggga aagccggcga acgtggcgag aaaggaaggg 6060 aagaaagcga aaggagcgg 
cgctagggcg ctggcaagtg tagcggtcac gctgcgcgta 6120 accaccacac ccgccgcgct taatgcgcc 
ctacagggcg cgtactatgg ttgctttgac 6180 gagaccgtat aacgtgcttt cctcgttgga atcagagcg 
gagctaaaca ggaggccgat 6240 taaagggatt ttagacagga acggtacgcc agctggatta ccaaagggc 
tcgtgatacg 6300 cctattttta taggttaatg tcatgataat aatggtttct tagacgtcag gtggcactt 
6360 tcggggaaat gtgcgcggaa cccctatttg tttatttttc taaatacatt caaatatgta 6420 
tccgctcatg agacaataac cctgataaat gcttcaataa tattgaaaaa ggaagagtat 6480 gagtattca 
catttccgtg tcgcccttat tccctttttt gcggcatttt gccttcctgt 6540 ttttgctcac ccagaaacg 
tggtgaaagt aaaagatgct gaagatcagt tgggtgcacg 6600 agtgggttac atcgaactgg atctcaaca 
cggtaagatc cttgagagtt ttcgccccga 6660 agaacgtttt ccaatgatga gcacttttaa agttctgct 
tgtggcgcgg tattatcccg 6720 tgttgacgcc gggcaagagc aactcggtcg ccgcatacac tattctcag 
atgacttggt 6780 tgagtactca ccagtcacag aaaagcatct tacggatggc atgacagtaa gagaattat 
6840 cagtgctgcc ataaccatga gtgataacac tgcggccaac ttacttctga caacgatcgg 6900 
aggaccgaag gagctaaccg cttttttgca caacatgggg gatcatgtaa ctcgccttga 6960 tcgttggga 
ccggagctga atgaagccat accaaacgac gagcgtgaca ccacgatgcc 7020 tgcagcaatg gcaacaacg 
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tgcgcaaact attaactggc gaactactta ctctagcttc 7080 ccggcaacaa ttaatagact ggatggagg 
ggataaagtt gcaggaccac ttctgcgctc 7140 ggcccttccg gctggctggt ttattgctga taaatctgg 
gccggtgagc gtgggtctcg 7200 cggtatcatt gcagcactgg ggccagatgg taagccctcc cgtatcgta 
ttatctacac 7260 gacggggagt caggcaacta tggatgaacg aaatagacag atcgctgaga taggtgcct 
7320 actgattaag cattggtaac tgtcagacca agtttactca tatatacttt agattgattt 7380 
aaaacttcat ttttaatttc tctagcgcgt tgacattgat tattgactag ttattaatag 7440 taatcaatt 
cggggtcatt agttcatagc ccatatatgg agttccgcgt tacataactt 7500 acggtaaatg gcccgcctg 
ctgaccgccc aacgaccccc gcccattgac gtcaataatg 7560 acgtatgttc ccatagtaac gccaatagg 
actttccatt gacgtcaatg ggtggactat 7620 ttacggtaaa ctgcccactt ggcagtacat caagtgtat 
atatgccaag tacgccccct 7680 attgacgtca atgacggtaa atggcccgcc tggcattatg cccagtaca 
gaccttatgg 7740 gactttccta cttggcagta catctacgta ttagtcatcg ctattaccat ggtgatgcg 
7800 ttttggcagt acatcaatgg gcgtggatag cggtttgact cacggggatt tccaagtctc 7860 
caccccattg acgtcaatgg gagtttgttt tggcaccaaa atcaacggga ctttccaaaa 7920 tgtcgtaac 
actccgcccc attgacgcaa atgggcggta ggcgtgtacg gtgggaggtc 7980 tatataagca gagctctct 
gctaact 8007 <210> 2<211> 

8676 <212> DNA <213> Artificial Sequence &lt ;220&gt ; <223> 
Recombinant HBV plasmid vector, R704 <220> <221> gene <222> 
(D..U352) <223> HBV-ayw gene <220> <221> gene <222> 
(1353). .(2031) <223> Green Fluorescent Protein gene <220> <221> 
gene &1 t ; 222&gt ; (2032) . . (4029) &1 t ; 223&gt ; HBV-ayw gene &l t ; 220&gt ; 
<221> polyA_signal <222> (3950) .. (3955) <220> <221> 
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source &1 1 ;222figt ; (4030) . . (8676) &lt ;223&gt ; from pcDNAl/Amp &lt ;220&gt ; 
<221> gene <222> (7131) (8074) <223> ampicillin gene 
<220> <221> promoter <222> (8075). .(8668) <223> CMV 
promoter <400> 2 aactttttca cctctgccta atcatctctt gttcatgtcc tactgttcaa 
gcctccaagc 60 tgtgccttgg gtggctttgg ggcatggaca tcgaccctta taaagaattt ggagctact 

120 tggagttact ctcgtttttg ccttctgact tctttccttc agtacgagat cttctagata 180 
ccgcctcagc tctgtatcgg gaagccttag agtctcctga gcattgttca cctcaccata 240 ctgcactca 

gcaagcaatt ctttgctggg gggaactaat gactctagct acctgggtgg 300 gtgttaattt ggaagatcc 
gcgtctagag acctagtagt cagttatgtc aacactaata 360 tgggcctaaa gttcaggcaa ctcttgtgg 

ttcacatttc* ttgtctcact tttggaagag 420 aaacagttat agagtatttg gtgtctttcg gagtgtgga 

tcgcactcct ccagcttata 480 gaccaccaaa tgcccctatc ctatcaacac ttccggagac tactgttgt 

agacgacgag 540 gcaggtcccc tagaagaaga actccctcgc ctcgcagacg aaggtctcaa tcgccgcgt 
600 gcagaagatc tcaatctcgg gaatctcaat gttagtattc cttggactca taaggtgggg 660 
aactttactg ggctttattc ttctactgta cctgtcttta atcctcattg gaaaacacca 720 tcttttcct 

atatacattt acaccaagac attatcaaaa aatgtgaaca gtttgtaggc 780 ccactcacag ttaatgaga 

aagaagattg caattgatta tgcctgccag gttttatcca 840 aaggttacca aatatttacc attggataa 
ggtattaaac cttattatcc agaacatcta 900 gttaatcatt acttccaaac tagacactat ttacacact 
tatggaaggc gggtatatta 960 tataagagag aaacaacaca tagcgcctca ttttgtgggt caccatatt 
ttgggaacaa 1020 gatctacagc atggggcaga atctttccac cagcaatcct ctgggattct ttcccgacc 
1080 ccagttggat ccagccttca gagcaaacac cgcaaatcca gattgggact tcaatcccaa 1140 
caaggacacc tggccagacg ccaacaaggt aggagctgga gcattcgggc tgggtttcac 1200 cccaccgca 
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ggaggccttt tggggtggag ccctcaggct cagggcatac tacaaacttt 1260 gccagcaaat ccgcctcct 
cctccaccaa tcgccagtca ggaaggcagc ctaccccgct 1320 gtctccacct ttgagaaaca ctcatcctc 
ggagatgagt aaaggagaag aacttttcac 1380 tggagttgtc ccaattctta tggtgatgtt aatgggcac 
aattttctgt cagtggagag 1440 ggtgaaggtg atgcaacatt acccttaaat ttatttgcac tactggaaa 
ctacctgttc 1500 catggccaac acttgtcact atggtgttca atgcttttca agatacccag atcatatga 
1560 acagcatgac tttttcaaga gtgccatgcc cgaaggttat gtacaggaaa gaactatatt 1620 
tttcaaagat gacgggaact acaagacacg tgctgaagtc aagtttgaag gtgataccct 1680 tgttaatag 
atcgagttaa aaggtattga ttttaaagaa gatggaaaca ttcttggaca 1740 caaattggaa tacaactat 
actcacacaa tgtatacatc atggcagaca aacaaaagaa 1800 tggaatcaaa gttaacttca aaattagac 
caacattgaa gatggaagcg ttcaactagc 1860 agaccattat caacaaaata ctccaattgg cgatggccc 
gtccttttac cagacaacca 1920 ttacctgtcc acacaatctg ccctttcgaa agatcccaac gaaaagaga 
accacatggt 1980 ccttcttgag tttgtaacag ctgctgggat tacacatggc atggatgaac ggaattcca 
2040 aaccttccac caaactctgc aagatcccag agtgagaggc ctgtatttcc ctgctggtgg 2100 
ctccagttca ggaacagtaa accctgttct gactactgcc tctcccttat cgtcaatctt 2160 ctcgaggat 
ggggaccctg cgctgaacat ggagaacatc acatcaggat tcctaggacc 2220 ccttctcgtg ttacaggcg 
ggtttttctt gttgacaaga atcctcacaa taccgcagag 2280 tctagactcg tggtggactt ctctcaatt 
tctaggggga actaccgtgt gtcttggcca 2340 aaattcgcag tccccaacct ccaatcactc accaacctc 
tgtcctccaa cttgtcctgg 2400 ttatcgctgg atgtgtctgc ggcgttttat catcttcctc ttcatcctg 
tgctatgcct 2460 catcttcttg ttggttcttc tggactatca aggtatgttg cccgtttgtc ctctaattc 
2520 aggatcctca acaaccagca cgggaccatg ccggacctgc atgactactg ctcaaggaac 2580 
ctctatgtat ccctcctgtt gctgtaccaa accttcggac ggaaattgca cctgtattcc 2640 catcccatc 
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tcctgggctt tcggaaaatt cctatgggag tgggcctcag cccgtttctc 2700 ctggctcagt ttactagtg 
catttgttca gtggttcgta gggctttccc ccactgtttg 2760 gctttcagtt atatggatga tgtggtatt 
ggggccaagt ctgtacagca tcttgagtcc 2820 ctttttaccg ctgttaccaa ttttcttttg tctttgggt 
tacatttaaa ccctaacaaa 2880 acaaagagat ggggttactc tctaaatttt atgggttatg tcattggat 
ttatgggtcc 2940 ttgccacaag aacacatcat acaaaaaatc aaagaatgtt ttagaaaact tcctattaa 
3000 aggcctattg attggaaagt atgtcaacga attgtgggtc ttttgggttt tgctgcccct 3060 
tttacacaat gtggttatcc tgcgttgatg cctttgtatg catgtattca atctaagcag 3120 gctttcact 
tctcgccaac ttacaaggcc tttctgtgta aacaatacct gaacctttac 3180 cccgttgccc ggcaacggc 
aggtctgtgc caagtgtttg ctgacgcaac ccccactggc 3240 tggggcttgg tcatgggcca tcagcgcat 
cgtggaacct tttcggctcc tctgccgatc 3300 catactgcgg aactcctagc cgcttgtttt gctcgcagc 
ggtctggagc aaacattatc 3360 gggactgata actctgttgt cctatcccgc aaatatacat cgtttccat 
gctgctaggc 3420 tgtgctgcca actggatcct gcgcgggacg tcctttgttt acgtcccgtc ggcgctgaa 
3480 cctgcggacg acccttctcg gggtcgcttg ggactctctc gtccccttct ccgtctgccg 3540 
ttccgaccga ccacggggcg cacctctctt tacgcggact ccccgtctgt gccttctcat 3600 ctgccggac 
gtgtgcactt cgcttcacct ctgcacgtcg catggagacc accgtgaacg 3660 cccaccaaat attgcccaa 
gtcttacata agaggactct tggactctca gcaatgtcaa 3720 cgaccgacct tgaggcatac ttcaaagac 
gtttgtttaa agactgggag gagttggggg 3780 aggagattag gttaaaggtc tttgtactag gaggctgta 
gcataaattg gtctgcgcac 3840 cagcaccatg caactttttc acctctgcct aatcatctct tgttcatgt 
ctactgttca 3900 agcctccaag ctgtgccttg ggtggctttg gggcatggac atcgaccctt ataaagaat 
3960 tggagctact gtggagttac tctcgttttt gccttctgac ttctttcctt cagtacgaga 4020 
tcttctagag ggccctattc tatagtgtca cctaaatgct agaggatctt tgtgaaggaa 4080 ccttacttc 

60-56 



1020000021070 2001/7/ 

gtggtgtgac ataattggac aaactaccta cagagattta aagctctaag 4140 gtaaatataa aatttttaa 
tgtataatgt gttaaactac tgattctaat tgtttgtgta 4200 ttttagattc caacctatgg aactgatga 
tgggagcagt ggtggaatgc ctttaatgag 4260 gaaaacctgt tttgctcaga agaaatgcca tctagtgat 
atgaggctac tgctgactct 4320 caacattcta ctcctccaaa aaagaagaga aaggtagaag accccaagg 
ctttccttca 4380 gaattgctaa gttttttgag tcatgctgtg tttagtaata gaactcttgc ttgctttgc 
4440 atttacacca caaaggaaaa agctgcactg ctatacaaga aaattatgga aaaatatttg 4500 
atgtatagtg ccttgactag agatcataat cagccatacc acatttgtag aggttttact 4560 tgctttaaa 
aacctcccac acctccccct gaacctgaaa cataaaatga atgcaattgt 4620 tgttgttaac ttgtttatt 
cagcttataa tggttacaaa taaagcaata gcatcacaaa 4680 tttcacaaat aaagcatttt tttcactgc 
ttctagttgt ggtttgtcca aactcatcaa 4740 tgtatcttat catgtctgga tcatcccgcc atggtatca 
cgccatattt ctatttacag 4800 tagggacctc ttcgttgtgt aggtaccgct gtattcctag ggaaatagt 
gaggcacctt 4860 gaactgtctg catcagccat atagcccccg ctgttcgact tacaaacaca ggcacagta 
4920 tgacaaaccc atacacctcc tctgaaatac ccatagttgc tagggctgtc tccgaactca 4980 
ttacaccctc caaagtcaga gctgtaattt cgccatcaag ggcagcgagg gcttctccag 5040 ataaaatag 
ttctgccgag agtcccgtaa gggtagacac ttcagctaat ccctcgatga 5100 ggtctactag aatagtcag 
gcggctccca ttttgaaaat tcacttactt gatcagcttc 5160 agaagatggc ggagggcctc caacacagt 
attttcctcc cgactcttaa aatagaaaat 5220 gtcaagtcag ttaagcagga agtggactaa ctgacgcag 
tggccgtgcg acatcctctt 5280 ttaattagtt gctaggcaac gccctccaga gggcgtgtgg ttttgcaag 
ggaagcaaaa 5340 gcctctccac ccaggcctag aatgtttcca cccaatcatt actatgacaa cagctgttt 
5400 ttttagtatt aagcagaggc cggggacccc tgggccggcc cgcttactct ggagaaaaag 5460 
aagagaggca ttgtagaggc ttccagaggc aacttgtcaa aacaggactg cttctatttc 5520 tgtcacact 

60-57 




1020000021070 2001/7/ 

tctggccctg tcacaaggtc cagcacctcc ataccccctt taataagcag 5580 tttgggaacg ggtgcgggt 
ttactccgcc catcccgccc ctaactccgc ccagttccgc 5640 ccattctccg ccccatggct gactaattt 
ttttatttat gcagaggccg aggccgcctc 5700 ggcctctgag ctattccaga agtagtgagg aggcttttt 
ggaggcctag gcttttgcaa 5760 aaagctaatt cggcgtaatc tgctgcttgc aaacaaaaaa accaccgct 
ccagcggtgg 5820 tttgtttgcc ggatcaagag ctaccaactc tttttccgaa ggtaactggc ttcagcaga 
5880 cgcagatacc aaatactgtc cttctagtgt agccgtagtt aggccaccac* ttcaagaact 5940 
ctgtagcacc gcctacatac ctcgctctgc taatcctgtt accagtggct gctgccagtg 6000 gcgataagt 
gtgtcttacc gggttggact caagacgata gttaccggat aaggcgcagc 6060 ggtcgggctg aacgggggg 
tcgtgcacac agcccagctt ggagcgaacg acctacaccg 6120 aactgagata cctacagcgt gagcattga 
aaagcgccac gcttcccgaa gggagaaagg 6180 cggacaggta tccggtaagc ggcagggtcg gaacaggag 
gcgcacgagg gagcttccag 6240 ggggaaacgc ctggtatctt tatagtcctg tcgggtttcg ccacctctg 
cttgagcgtc 6300 gatttttgtg atgctcgtca ggggggcgga gcctatggaa aaacgccagc aacgcaagc 
6360 agcttctagc tagaaattgt aaacgttaat attttgttaa aattcgcgtt aaatttttgt 6420 
taaatcagct cattttttaa ccaataggcc gaaatcggca aaatccctta taaatcaaaa 6480 gaatagccc 
agatagggtt gagtgttgtt ccagtttgga acaagagtcc actattaaag 6540 aacgtggact ccaacgtca 
agggcgaaaa accgtctatc agggcgatgg ccgcccacta 6600 cgtgaaccat cacccaaatc aagtttttt 
gggtcgaggt gccgtaaagc actaaatcgg 6660 aaccctaaag ggagcccccg atttagagct tgacgggga 
agccggcgaa cgtggcgaga 6720 aaggaaggga agaaagcgaa aggagcgggc gctagggcgc tggcaagtg 
agcggtcacg 6780 ctgcgcgtaa ccaccacacc cgccgcgctt aatgcgccgc tacagggcgc gtactatgg 
6840 tgctttgacg agaccgtata acgtgctttc ctcgttggaa tcagagcggg agctaaacag 6900 
gaggccgatt aaagggattt tagacaggaa cggtacgcca gctggattac caaagggcct 6960 cgtgatacg 
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ctatttttat aggttaatgt catgataata atggtttctt agacgtcagg 7020 tggcactttt cggggaaat 
tgcgcggaac ccctatttgt ttatttttct aaatacattc 7080 aaatatgtat ccgctcatga gacaataac 
ctgataaatg cttcaataat attgaaaaag 7140 gaagagtatg agtattcaac atttccgtgt cgcccttat 
cccttttttg cggcattttg 7200 ccttcctgtt tttgctcacc cagaaacgct ggtgaaagta aaagatgct 
aagatcagtt 7260 gggtgcacga gtgggttaca tcgaactgga tctcaacagc ggtaagatcc ttgagagtt 
7320 tcgccccgaa gaacgttttc caatgatgag cacttttaaa gttctgctat gtggcgcggt 7380 
attatcccgt gttgacgccg ggcaagagca actcggtcgc cgcatacact attctcagaa 7440 tgacttggt 
gagtactcac cagtcacaga aaagcatctt acggatggca tgacagtaag 7500 agaattatgc agtgctgcc 
taaccatgag tgataacact gcggccaact tacttctgac 7560 aacgatcgga ggaccgaagg agctaaccg 
ttttttgcac aacatggggg atcatgtaac 7620 tcgccttgat cgttgggaac cggagctgaa tgaagccat 
ccaaacgacg agcgtgacac 7680 cacgatgcct gcagcaatgg caacaacgtt gcgcaaacta ttaactggc 
aactacttac 7740 tctagcttcc cggcaacaat taatagactg gatggaggcg gataaagttg caggaccac 
7800 tctgcgctcg gcccttccgg ctggctggtt tattgctgat aaatctggag ccggtgagcg 7860 
tgggtctcgc ggtatcattg cagcactggg gccagatggt aagccctccc gtatcgtagt 7920 tatctacac 
acggggagtc aggcaactat ggatgaacga aatagacaga tcgctgagat 7980 aggtgcctca ctgattaag 
attggtaact gtcagaccaa gtttactcat atatacttta 8040 gattgattta aaacttcatt tttaatttc 
ctagcgcgtt gacattgatt attgactagt 8100 tattaatagt aatcaattac ggggtcatta gttcatagc 
catatatgga gttccgcgtt 8160 acataactta cggtaaatgg cccgcctggc tgaccgccca acgaccccc 
cccattgacg 8220 tcaataatga cgtatgttcc catagtaacg ccaataggga ctttccattg acgtcaatg 
8280 gtggactatt tacggtaaac tgcccacttg gcagtacatc aagtgtatca tatgccaagt 8340 
acgcccccta ttgacgtcaa tgacggtaaa tggcccgcct ggcattatgc ccagtacatg 8400 accttatgg 

60-59 



1620000021070 2001/7/ 

actttcctac ttggcagtac atctacgtat tagtcatcgc tattaccatg 8460 gtgatgcggt tttggcagt 
catcaatggg cgtggatagc ggtttgactc acggggattt 8520 ccaagtctcc accccattga cgtcaatgg 
agtttgtttt ggcaccaaaa tcaacgggac 8580 tttccaaaat gtcgtaacaa ctccgcccca ttgacgcaa 
tgggcggtag gcgtgtacgg 8640 tgggaggtct atataagcag agctctctgg ctaact 
8676 <210> 3<211> 38 <212> DNA &lt ;213&gt ; Artificial 
Sequence <220> <223> HBV 1820 primer <400> 3 cccgagctct 
ctggctaact aactttttca cctctgcc 38 &lt ;210&gt ; 4 

<211> 30 <212> DNA <213> Artificial Sequence &lt ;220> 
<223> HBV2839-2822 primer <400> 4 cccaagcttc tahgttccc aagaatatgg 
30 <210> 5<211> 31 <212> DNA &lt ;213&gt ; Artificial 
Sequence <220> <223> GFPBsuF primer &lt ;400&gt ; 5 gtcactcctc 
aggagatgag taaaggagaa g 31 <<210> 6 

<211> 26 <212> DNA <213> Artificial Sequence <220> 

) 
I 

<223> GFPEcoR primer <400> 6 ggaattccgt tcatccatgc catgtg 

i 

26 <210> 7<211> 18 &lt ;212&gt ; DNA &lt ;213&gt ; Artificial 
Sequence <220> <223> HBV3117-34 primer <400> 7 tcaggaaggc 
agcctacc 18 &lt ;210&gt ; 8 

<211> 20 <212> DNA &lt ;213&gt ; Artificial Sequence &lt ;220&gt ; 
<223> HBV310-291 primer <400> 8 ttggccaaga cacacggtag 
20 
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